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© Alkylidenedithiobis (substituted) phenols for inhibiting interleukin-1 release and for alleviating 
interleukin-1 mediated conditions. 



© Methods useful for inhibiting the release of Interleukin-1 and for alleviating interleukin-1 mediated conditions, 
such as 11-1 -mediated inflammation, comprising administration of an effective amount of an alkylidenedithiobis- 
(substituted)phenol. preferably. 4.4'-(isopropylidenedithio)bis(2.6-di-tert-butyi) phenol), genericaliy known as pro- 
bucol. 
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METHOD OF INHIBITING INTERLEUKIN-1 RELEASE AND ALLEVIATING INTERLEUKIN-1 MEDIATED CON- 

OPTIONS 



Backaround of The Invention 



Field of the Invention 

io The substituted alkylidenedithio-bis-(substituted)phenols used in the invention are compounds of the 
type disclosed in U.S. Patents 3.576.883, 3.786.100. 3.862.332 and 3.897.500 and can be made by the 
methods disclosed in those patents. One of the alkylidenedithio-bis(substituted)phenols, 4,4- 
(isopropylidenedithio)bis(2,6-di-tert-butyi) phenol), is known by the generic name "probucol", and is used as 
a hypocholesterolemic drug. Probucol is known to tower serum cholesterol, and to reduce both high density 

ts lipoprotein (HDL) and low density lipoprotein (LDL) cholesterol. It has been shown to inhibit oxidative 
modification of LDL an effect which has been hypothesized as possibly inhibiting atherogenesis. Narus* 
zewicz et al.. Journal of Lipid Research, Vol. 25, 1206 (1984); and Parthasarathy et al., J.CIinJnvest, Vol. 
77. 641 (1985). 

Interleukin-1 (IL-1) is the name for a family of molecules which have multiple biological effects. The 
20 name interteukin-1 was proposed in 1979; and earlier literature reports refer to it by some other name. 
Murphy. British Journal of Rheumatology. 1985; 24(suppl 1): 6-9. and Oppenheim et al.. Immunology 
Today. Vol. 2. 45-55 (1986). IL-1 is secreted by stimulated macrophages, and has several significant 
biological effects, such as mediation of T-lymphocyte proliferation and pyrogenic and proinflammatory 
effects. 

25 IL-1 activities are summarized in the two above papers. IL-1 has been described to mediate the acute 
phase response in inflammation, and to have pyrogenic and proinflammatory effects. IL-1 induces connec- 
tive tissue changes, and has been demonstrated to induce the release of degradative enzymes from 
mesenchymal cells that are present at the sites of bony erosion in inflammatory disease states, such as 
rheumatoid arthritis. Billingham. Brit.JMeumatology, I985:24(suppl 1)25-28. Dayer. Brit J Rheumatology. 

30 !98524(suppl i):l5-20. The production of acute phase proteins in the hepatocytes during the acute phase 
of inflammation is mediated by IL-1 and other cytokines, such as IL-6. Whicher, BritJMeumatology. 
1985£4(suppl 1)21-24. 

IL-1 is also involved as a mediator in the inflammatory skin disease, psoriasis. Camp et al.. J. 
Immunology 1986: 137: 3469-3474. and Ristow, Proc. Natl. Acad. Sci. USA 1987: 84: 1940-1944. It is 

35 cytotoxic for insulin producing beta cells in the pancreas, and is thus a causative factor in the development 
of some forms of diabetes mellitus. Bendtzen et al., Science 1986: 232: 1545-1547 and Marx. Science 1988: 
239: 257-258. . IL-1 also appears to be involved in the development of atherosclerotic lesions or 
atherosclerotic plaque. Marx, Science 1988: 239: 257-258. IL-1 stimulates growth and proliferation of 
vascular smooth muscle cells, an effect which is greater in the absence or suppression of endogenous 

40 prostaglandins, which could lead to thickening of vascular walls, such as occurs in atherogenesis. Ubby et 
ai.. Fed. Proc. March 1, 1987: Vol. 46. no. 3: 975, Abstract 3837. 

It would be advantageous to control the release of IL-1. and to be able to treat IL-1 -mediated effects. It 
would also be advantageous to control or treat IL-1 mediated inflammation, without production of concomi- 
tant side effects known to accompany the use of antiinflammatory steroids and non-steroidal antiinflam- 

45 matory agents. 
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Summary of the Invention 

!t has now been found that substituted aikylideneCithiobis(substituted)-phenois corresponding to the 
'ormula 

5 



'0 




R' »2 R" 

wherein R is tertiary butyl or tertiary pentyl; R' and R' are hydrogen, methyl, ethyl, propyl, butyl, or pentyl. 
with the proviso that R' and R" are not isopropyl; Ri is hydrogen, methyl or ethyl; and R 2 is lower alkyi of 
from 1 to 6 carbon atoms or keto-substituted lower alkyl of 3 to 6 carbon atoms or R 2 is a moiety 
corresponding to the formula 



I 



25 




II 



R' Ri R* 

30 

wherein n is 2. 3. or 4 and R. R\ R* and R« are as specified above can be used to inhibit the secretion of 
II- 1. Such compounds can be administered to animals to inhibit secretion of IL-1; to inhibit or treat IL-1- 
mediated effects: and to inhibit or treat IL-1 -mediated inflammation. The compounds can be administered to 
35 inhibit or treat IL-1 -mediated effects in conditions such as inflammation, psoriasis, atherosclerosis, and 
diabetes. 

In the method of the invention, an effective amount of one or more of the compounds corresponding to 
the above formula is administered to an animal, typically to a mammal in need of inhibition of IL-1 secretion, 
inhibition of IL-1 -mediated effects, or inhibition of IL-1 -mediated inflammation, in an amount effective to 

jo produce such inhibition. The compounds are relatively free from deleterious side effects, at dosages which 
inhibit IL-1 secretion. The method of the invention can be used to inhibit secretion of IL-1. without 
concomitant inhibitory effects on concanavaJin A induced T lymphocyte and lipopoiy saccharide induced B 
lymphocyte proliferation, or on secretion of the immunological mediators Interieukin 2 and Interleukin 3. 
Although the hydoxyl groups can be in either the ortho or para position relative to the thio sulfurs. a 

45 preferred group of compounds for use in the method are those wherein the hydroxy I is para to the sulfur. 
These compounds are 4,4'-substituted alkylidenedithio-bis (2-tert-butyl-6-alkytphenols) corresponding to the 
formula 



50 



55 




I' 



wherein R' and R* are hydrogen, methyl, ethyl, propyl, butyl, or pentyl. with the proviso that R' and R' are 
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not isopropyt: R- is hydrogen, methyl or ethyl; and R 2 is lower alkyl of from 1 to 6 carbon atoms or fceto- 
substituted tower alkyl of 3 to 6 carbon atoms or R 2 is a moiety corresponding to the formula 




wherein n is 2. 3. or 4 and R'. R" and R< are as specified above. 

Preferred compounds for use in the method are those in which all the alkyphenol moieties are the 
same; those of Formula I wherein both R groups, and R and R' are all tertiary butyl (tert-butyl or t-butyl) or 
all tertiary pentyl: those of formula Y wherein R' and R* are both tertiary butyl; those wherein Ri is methyl; 
and those wherein R2 is methyl or ethyl or propyl. When R 2 is keto-substituted alkyl. R2 is preferably a 2- 
keto alkyl group. When R2 corresponds to Formula II, n is preferably 2 and R' and R' are preferable t-butyl. 
A particularly preferred compound is the compound corresponding to Formula r wherein both R groups. R' 
and R' are tert-butyl; and Rt and R* are both methyl. This compound is generically known as "probucoT. 
Probucoi has been demonstrated to have low toxicity and freedom from deleterious side effects over a wide 
range of dosages. 

Several of the compounds are described in U.S. Patents 3,576,883. 3,786,100. 3.862,332 and 3.897,500 
and all the compounds can be made by the methods disclosed in those patents or by analogous methods 
for preparing mercaptals and mercaptoles, which are well known to organic chemists. In general the 
compounds are prepared by by reacting one molar proportion of the appropriate aldehyde or ketone with 
two molar proportions of the appropriate thiophenol. The reaction is conveniently carried out by dispersing 
the thiophenol in an inert organic solvent such as methanol, and adding hydrochloric acid (about 0.05 molar 
proportion of HCI per molar proportion of thiophenol) as a catalyst The ketone or aldehyde is then added 
and the mixture is heated at from about 30* C. to the boiling temperature for from about one to about six 
hours. When Rj is a moiety of Formula II or II', the aldehyde or ketone reactant is a dialdehyde. keto- 
aldehyde or diketone. and the molar ratio of the thiophenol reactant is increased to about four molar 
proportions of thiophenol per molar proportion of the aldehyde or ketone reactant 

The compounds can be administered by conventional routes, oral administration being preferred. The 
same dosages and routes of administration employed to reduce cholesterol with aikylidene-dithiobis- 
(substituted)phenots can generally be used in practicing the present invention. The dosage to be employed 
will vary according to factors such as the species, age, weight and condition of the particular animal being 
treated, and the particular compound employed. Optimum dosages in particular situations can be deter- 
mined by conventional dose range finding techniques. 

In general, known dosage levels for the compounds, such as those described in U.S. Patent 3.862.332. 
can be employed. The compounds are preferably administered orally at daily dosages from about one to 
about 300 milligrams of active ingredient per kilogram of animal body weight Useful results in inhibition of 
IL-1 release and alleviation of IL-1 mediated inflammation have been obtained with daily oral dosage of 100 
and 200 milligrams per kilogram of animal body weight (mg/kg). The compounds are absorbed slowly from 
the gastrointestinal tract, and it is frequently desirable to continue administration for several days, or one or 
two weeks or more to obtain optimum effects. 

There is some species variability in response to the compounds used in the method of the invention. 
For example, in the mouse, probucoi gives good inhibition of IL-1 release and antiinflammatory results at a 
daily dosage of 100 mg.-kg, while the results obtained in an antiinflammatory test with rats at that dosage 
rate were found to be not statistically different from controls. The reduction of IL-1 secretion obtained by 
administration of 150 mg/kg in rats was less than that seen with 100 mg*kg in mice. The species difference 
in responsiveness between rats and mice is also observable with respect to cholesterol reduction by 
probucoi, with rats responding poorly or not at all to probucoi administered at low dosages which produce 
good cholesterol reductions in mice or in other species such as dogs and primates. 

Reasons for the species differences may include such factors as differences in gastric absorption. 
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different rates of clearance of the compounc from the bloodstream, etc. Although the compounds are known 
to be relatively non-toxic and free of acverse side effects »t is generally preferred to administer the 
compounds at the lowest cosages which proouce the desired results. In cases of soecies variability, 
mammalian species which are responsive to the compounds are preferred. The species response can be 

= determined by tests for inhibition of 11-1 release, or inhibition of II- 1 mediated effects. The choiesteroi- 
iowenng responses of a species to probucol or one of the known cholesterol lowering compounds may also 
be heipful m predicting species responsiveness or non-responsiveness to the IL-i related effects of the 
compounds, inasmuch as the cholesterol lowering response in that species may indicate whether or not 
significant amounts of the compound are being absorbed or being maintained in the circulatory system. 

'0 Although the compounds of the invention, and probucol in particular, are known to be capable of 
reducing cholesterol, as well as reducing LDL and HDL cholesterol and inhibiting oxidation of LDL 
cholesterol, it is not necessary for the purposes of the invention that the compounds be administered to an 
animal in need of the cholesterol-lowering, iipid lowering, or cholesterol oxidation-inhibiting properties of the 
compounds. Some of the compounds which have useful IL-1 release inhibiting properties have only slight or 

ts negligible cholesterol lowering activity. The compounds can be administered to a non-hypercholesterolemic 
mammal suffering from IL-1 -mediated inflammation, with advantageous results in reduction or elimination of 
the inflammation, or the compounds can be administered to nonhypercholesterolemic animals to alleviate 
atherosclerotic lesion conditions. 

The compounds of the invention can be formulated in conventional pharmaceuticallyacceptable carriers 

20 to provide unit dosage forms convenient for administration. In general, known dosage forms and carrier 
materials such, as those described in US Patent 3.862.332. can be used. Preferred forms are tablets 
containing 250 or 500 milligrams of the active compound, such as the probucol tablets presently used to 
treat hypercholesterolemia. 

The invention is further illustrated in the following Examples. 

25 

Example 1 



30 

in vivo Stimulation of IL-1 Release 

Male mice (CD-1 strain, Charles River Laboratory) at 6 to 10 weeks of age are used to study the effect 
of compounds on IL-1 release. The mice are injected intravenously (i.v.) with a zymosan suspension 

35 containing 2 milligrams (mg) zymosan in 0.5 milliliters (ml) saline per mouse two weeks before testing. An 
IL-1-induced acute phase response is then detectable six hours after intravenous injection of iipopolysac* 
charide (LPS) at a dose of 100 micrograms (ug) per mouse. (The LPS used is from Salmonella 
typhimurium. Re-mutant Ribi Immunochemicals. Hamilton. MO.) The* i.v. injection of LPS into the 
zymosan-treated mice results in an IL-1 induced production of acute phase proteins. One acute phase 

•to protein, metallothionein, causes the removal of zinc from the circulation, giving rise to a rapid fall in serum 
zinc levels which can be measured by atomic absorption. 

One group of zymosan-treated mice was administered probucol orally (per os, p.o.) at a daily dosage 
rate of 100 mg,kg (administered once daily) for 14 days prior to testing. A second group was administered 
water p.o. and no probucol to serve as a control group. 

45 On the fourteenth day. two subgroups of mice, a water-saline control subgroup and a probucol-saline 
alone subgroup, were tested for serum zinc levels without administration of LPS. Two other subgroups, a 
water-LPS alone and a probucol-LPS group, were administered LPS as described above, the water-LPS 
subgroup having received water and no probucol. Six hours after administration of LPS. peripheral blood 
was collected from the individual mice and assayed for zinc. The number of mice per group (N) and the 

so results in parts per million (ppm) of zinc are given in the following table. 
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Inhibition of LPS Induced Pall in Serua Zinc 
(Mean ± Standard Error of the Mean)(M) 



Assay 


Hater 
p.o.- 

Saline 
i.v. 

Control 


Water 
p.o.-LPS 
i.v. 


Probucol 
p.o.- 
Saline 
i.v. 


Probucol 
p.o.-LPS 
i.v. 


Zinc (ppm) 


1.34± 
0.06* (11) 


0.59 ± 
0.04 (6) 


1.3S ± 
0.03* (9) 


1.03 t 
0.29* (5) 



20 * Significantly different from Control (water p.o., LPS 

i.v. ) p < 0.01 



Example 2 

The protocol of Example 1 was repeated and the serum zinc levels were again measured. 



Inhibition of LPS Induced Pall in Serum Zinc 
(Mean ± SEM)(N) 



Assay 


Water 
p.o.- 

Saline 
i.v. 

Control 


Hater 
p.o.-LPS 
i.v. 


Probucol 
p. o.- 
Saline 
i.v. 


Probucol 
p.o.-LPS 
i.v. 


Zinc (ppm) 


1.24± 0.02 

(7) 


0.25 ± 
0.04 (5) 


1.15 ± 
O.OS (9) 


0.63 ± 
0.08* (9) 



* Significantly different from Control (water p.o., LPS 

i.v.) p S 0.01 



Example 3 



Treatment of IL-1 Mediated Inflammation 

Chronic inflammation was induced in mice by injecting heat-killed Mycobacterium butyricum (0.1 ml of 
a 25 mg/ml suspension in mineral oil) subcutaneously into the hind paws of mice. In this procedure, one 
hind paw is injected, and the other is left untreated. The injection results in a localized granuloma which 
develops over about one week, then slowly declines over the next several weeks. The swelling of the 
granulomatous paws is measured volumetrically and compared to the uninjected paws. This procedure was 
performed with four groups of mice, with paw swelling measurements being made one. two. and five weeks 
after injection of Mycobacterium butyricum. One group was administered water to serve as a control. The 
other three groups were orally administered a test compound, prednisone, probucol or ibuprofen. at a 
dosage rate of 100 mg»kg per day. starting on the day of granuloma induction. The mean paw swelling 
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expressed as a percentage increase m volume (z SEM) compared to the contralateral un.n,ectea paw the 
percentage reduction of swe.dng obtained with the test compounds, the level of statistically significant 
difference from the results with the control group (p value) anc the number of mice per group (N) are set 
out tn the following taote. 
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Ibuprofen 


99.6 i 12.8 

38% 

<0.01 (10) 


122.4 t 11.6 

25% 
<0.05 (10) 


91.1 ± 10.7 

13% 

>0.05 (10) 


Probucol 


M fN ^ 

n o 

O vi 
. *-« 


69.0 i 11.7 

46% 

<0.01 (10) 


p* — * 
o 

m -i 

4# ^ 

«H fN ^ 

^ VI 
P* 


Prednisone 


37.2 i 6.9 

77% 
<O.01 (10) 


<N ^ 
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m o 
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e vi 
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(Mean 1 SEM) 
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% Reduction 
p value (N) 
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% Reduction 
p value (N) 
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Ex Vivo Inhibition of IL-1 Secretion 

Peritoneal macrophages obtained from CD-1 mice were collected and washed once with RPMM640 
medium (GIBCO. Grand Island. New York) continuing 100 Units/ml penicillin. 100 ug/ml streptomycin and 
25 ug ml fungizone (GIBCO, Grand Island. NY). Cells were suspended at 6 x 10 s cells per ml. and one ml 
ahquots were plated into 6-well flat bottom plates. After one hour incubation at 37* C. In a humidified air 
chamber containing 5% C0 2 . non-adherent cells were removed and 1 ml RPMI medium (with or without 
lipopolysaccharide - 100 ug.well) was added to each well. As discussed above in Example 1. LPS 
stimulates macrophages to release IL-1. Incubation was continued for 6 hours, after which the culture 
supernatant was collected and filtered through 0.22 micrometer Acrodisc filters (Gelman, Ann Arbor. Ml). 
The fluid was stored at a temperature of -70* C until assayed for IL-1 activity. 

IL-1 activity was determined by the C3H/HeJ thymocyte proliferation assay of Mizel et al., JMmunoL 
120:1497 (1978). In this procedure, thymocytes of C3H/HeJ mice are incubated with the macrophage 
culture supernatant in the presence of phytohemagglutinin. and pulsed by incubation with 3 H-thymidine. The 
'5 cells are then harvested and radioactivity is determined by liquid scintillation counting. IL-1 activity was 
expressed as units defined according to Mizel et al, J.lmmunoL 120:1497 (1978). 

Compounds were tested in this procedure by oral administration to CD-1 mice 40. 24 and 16 hours 
prior to collection of peritoneal macrophages. The dosage used was 100 mg,kg. 

In one test peritoneal macrophages from untreated, control mice, gave results of 677 i 59 il-1 units/ml. 
20 while the probucol treated group gave assay results of only 171 t 15 IL-1 unit&ml, indicating that a 75% 
inhibition of IL-1 secretion was obtained with oral administration of probucol. In a second test the control 
group of mice gave 960 i 42 IL-1 units/ml, as compared to 153 s 18 units/ml in the probucol-treated group, 
a reduction of 84%. In a third test, the control group was 779 t 90 IL-1 units/ml. while the probucol group 
assay was 114 t 13 IL-1 units/ml, indicating that an 86% inhibition of IL-1 secretion was obtained by the 
25 administration of probucol. In a fourth test rats were used as the test animals, and the probucol dosage was 
150 mgkg. tn this test, the control group gave 271 * 6 units/ml and the probucol-treated rats gave 187 t 15 
units. ml. a reduction of 31 per cent The above results are expressed as the mean x the standard deviation 
of the mean. All probucol results were significantly different from control at p S0.01. 
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Example 5 



The procedure of Example 4 was repeated using different alkylidenedithiobis(substituted)phenol com- 
pounds. The percentage reduction of IL-1 secretion obtained with the compounds (rounded to the nearest 
35 percent) is set out in the following table. 
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Reduction of IL-1 Secretion 



e 


R 


R* and 
R' 


Rl 


R2 


08 to S 


P«r Ctnt 
Rtduction of 
IL-1 
Stc r 1 1 ion 


TO 


t-butyl 


t-butyl 


methyl 


n-propyl _ 


para 


55 




t-butyi 


t-butyl 


a 


tthyl 


para 


54 


15 


t-butyl 


t-butyl 


tthyl 


tthyl 


para 


96 




t-butyl 


t-butyl 


methyl 


2-ktto- 
propyl 


para 


68 


2Q 
















t-butyl 


t-butyl 


mtthyl 


n-htiyl 


para 


90 


25 


t-butyl 


t-butyl 


mtthyl 


Porauia XX 
moitty; n«2, 
R r R' and 
R"-ttrt- 

butyl# 
Rl -mtthyl 


para 


92 


30 


t-butyl 


mtthyl 


8 


mtthyl 


para 


92 




t-butyl 


mtthyl 


mtthyl 


tthyl 


para 


72 


35 


t-butyl 


mtthyl 


mtthyl 


n-butyl 


para 


45 




t-ptntyl 


t-ptntyl 


mtthyl 


mtthyl 


para 


65, 


40 


t-butyl 


t-butyl 


mt thyl 


mtthyl 


ortho 


89 



* Indicates the position of the hydoxyl group on the 
phenol relative to the thio sulfur. 



so Example 6 



Effect on Secretion of Interleukins 2 and 3 and Effects on Lymphocyte Proliferation 

IL-2 is required for the induction of T lymphocytes and for clonal expansion of T lymphocytes: and IL-3 
is a growth factor for granulocytes. The effect of probucol on secretion of tnterieukin 2 and Interleukin 3 (IL- 
2 and IL-3) was studied in a procedure similar to that described by Bowtin et al.. Cellular Immunology. 98. 
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341-350 (1986). using spleen cells from mice dosed with probucol as per Example 4 and cell stimulation 
with concanavalin-A. 

When the spleen cells from probucol-dosed mice were stimulated with concanavalin-A in vitro, the cells 
secreted no less IL-2 and IL-3 than did normal spleen cells (from mice not treated with probucol)- These 

5 results indicate that the probucol treatment does not inhibit the induction, synthesis and secretion of the 
immunological mediators IL-2 and IL-3. 

In other tests, the mitogens lipopoiysaccharides (LPS) and concanavaiin A were used to induce 
proliferation of B and T lymphocytes, respectively, of both normal, untreated mouse spleen cells, and 
spleen cells from mice which had been administered probucol (100 mg kg orally given 40. 24. and 16 hours 

io prior to the experiment). The proliferation of the spleen cells from probucol-treated mice was not inhibited 
as compared with the control, normal spleen cell cultures, indicating that there was no inhibitory effect on 
mitogen-induced spleen cell proliferation at a probucol dosage which inhibits IL-1 release. 



15 Claims 



1 . Use of a compound corresponding to the formula 



20 Rl n 

a Q-o- 



wherein 

70 R is a tertiary butyl or tertiary pentyl; R' and R" are hydrogen, methyl, ethyl, propyl, butyl, or pentyl.with 
the proviso that R' and R* are not isopropyl; 
R- is hydrogen, methyl or ethyl; and 

Rj is lower alkyl of from 1 to 6 carbon atoms or keto-substituted lower alkyl of 3 to 6 carbon atoms or R2 is 
^ a moiety corresponding to the formula 

\ (CH J)B * 

R« *i f 

45 



wherein n is 2. 3, or 4. for preparing a medicament for inhibiting the release of interieuWn-1. 

2. Use according to Claim 1 of a compound wherein R, R' and fir all represent tertiary butyl. 

3. Use according to Claim 1 wherein the compound corresponds to the formula 
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wherein R is tertiary butyl or tertiary pentyl: R' and R* are hydrogen, methyl, ethyl, propyl, butyi or 
pentyl. with the proviso that R' and R" are not isopropyl; Rt is hydrogen, methyl or ethyl: and R 2 is icwer 
alkyl of from 1 to 6 carbon atoms or keto-substituted lower alkyi of 3 to 6 carbon atoms or R 2 is a moiety 
corresponding to the formula 



i 




wherein n is 2. 3 or 4. 

4. Use according to Claim 2 of a compound wherein R is tertiary butyl. Rt is methyl and Rj is lower 
alkyl of from 1 to 3 carbon atoms. 
30 5. Use according to Claim 4 wherein the compound is probucol. 

6. Use according to Claim 1 wherein the medicament is for administration to a non-hyper- 
cholesterolemic mammal. 

7. Use of a compound corresponding to the formula 



is 



jo 




I 



wherein R is a tertiary butyl or tertiary pentyl; R' and R' are hydrogen, methyl, ethyl, propyl, butyl, or 
pentyl. with the proviso that R' and R* are not isopropyl; Ri is hydrogen, methyl or ethyl; and R? is lower 
alkyl of from 1 to 6 carbon atoms or keto-substituted lower alkyl of 3 to 6 carbon atoms or R2 is a moiety 
corresponding to the formula 
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II 



a* R t r" 

wherein n is 2. 3. or 4 for inhibiting interleukin-1 -mediated effects. 

8. Use according to Claim 7 of a compound wherein R, R' and R* all represent tertiary butyl. 

9. Use according to Claim 7 wherein the medicament is for administration to a non-hyper- 
cholesterolemic mammal. 

10. Use according to Claim 7 wherein the interleukin-1 mediated effect is inflammation. 

1 1 . Use according to Claim 10 wherein the compound is protocol. 

12. Use according to Claim 7 wherein the interieukin-1 mediated effect is diabetes. 

13. Use according to Claim 7 wherein the interleukin-1 mediated effect is psoriasis. 

14. Use according to Claim 7 wherein the interleukin-1 mediated effect is atherosclerosis. 

15. Use according to Claim 14 wherein the medicament is for administration to a non-hyper- 
cholesterolemic mammal and wherein the compound is probucol. 

16. Use according to Claim 7 wherein the compound corresponds to the formula 




wherein R is tertiary butyl or tertiary pentyl; R' and R* are hydrogen, methyl, ethyl, propyl, butyl or 
pentyl. with the proviso that R* and R* are are not isopropyl; Ri is hydrogen, methyl or ethyl; and Ra is 
lower alkyl of from 1 to 6 carbon atoms or keto-substttuted lower alkyl of 3 to 6 carbon atoms. 

17. Use according to Claim 16 of a compound wherein Ri is methyl and R2 is lower alkyl of from 1 to 3 
carbon atoms. 

18. Use according to Claim 16 wherein the compound is probucol. 

19. Use according to Claim 16 wherein R and R* are both tertiary butyl, Ri is methyl and R2 is n-propyl. 

20. Use according to Claim 16 of a compound wherein R and R* are both tertiary butyl. Ri is methyl 
and Ra is 2-ketopropyl. 

21. Use according to Claim 16 of a compound wherein R and R* are both tertiary butyl, Ri is hydrogen 
and R2 is ethyl. 

22. Use according to Claim 16 wherein the medicament is for administration to a non-hyper- 
cholesterolemic mammal and wherein the compound is probucol. 

23. Use of a compound corresponding to the formula 
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wnerem R is a tertiary butyl or ternary pentyt: R' and R- are hydrogen, methyl, ethyl, propyl, butyl, or 
oentyl. with the proviso that R' and R" are not isopropyl: R- is hydrogen, metnyl or ethyl; anc R 2 >s :ower 
aikyl of from 1 to 6 carbon atoms or ketc-substituted lower alkyl of 3 to 6 carbon atoms or R 2 is a mciety 
corresponding to the formula 




R' Ri R* 



wherein n is 2. 3. or 4. for preparing a medicament for anti-inflammatory use. 
24. Use according to Claim 23 wherein the compound corresponds to the formula 




I 1 



30 wherein R is tertiary butyl or tertiary pentyl; R' and R* are hydrogen, methyl, ethyl, propyl, butyl or 

pentyl. with the proviso that R' and R" are not isopropyl; Ri is hydrogen, methyl or ethyl; and R; is lower 
alkyl of from 1 to 6 carbon atoms or keto-substituted lower alkyl of 3 to 6 carbon atoms or Rz is a moiety 
corresponding to the formula 
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R 1 Ri R - 



wherein n is 2. 3 or 4. 

25. Use according to claim 24 wherein the compound is probucol. 
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